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69 Video signal processing circuit of a video camera.

A video signal processing circuit of a single chip colour
camera comprises a colour separation filter (11) for performing
a colour separation on incident light passing therethrough so as
to output colour separated light, a solid state pickup device (12)
for picking up the colour separated light passed through the
colour separation filter and outputting a video signal, main
circuit means (30) for generating a first luminance signal (Yw), a
second luminance signal (Y.), a first colour difference signal
(R-YL), and a second colour difference signal (B-YL) from the
video signal, compensating signal generating means (40, 50) for
obtaining a compensation signal (C, C4, Cz) from the first and
second colour difference signals, operational means (59, 63) for
applying the compensation signal to the first lJuminance signal
to produce an output luminance signal (Yw'), and colour
temperature detection means (55, 68) for detecting a colour
temperature of the incident light and outputting a DC control
voltage so as to determine the compensation signal.

FI1G.1

LUMINANCE SIGNAL
{Yw=2R+3G +23 )

INCIDENT
LIGHT
\

1n 12 - 27
4 & AMMA 19
. COMP CKT 49
GAVMA SEa-SiM[R Y
COMP CKT Oty CKT-8-Yu

28 (")

Yw o Yo
=

R-YL © ‘

B-YL | 65

& .
»>3 ¢
®
m
[w]
o
g
9
5
"l
5
— j
-z
o8
Tm
-z
Z

I
|
[
|
I
{
i
i
|
|
|
N

SA’J

Bundesdruckerei Berlin



1 EP 0308 252 A2 2

Description

VIDEO SIGNAL PROCESSING CIRCUIT OF A VIDEO CAMERA

BACKGROUND OF THE INVENTION

The present invention generally relates to a video
signal processing circuit of a video camera, and
more particularly relates to a video signal processing
circuit of a single chip colour camera which employs
a solid state pickup device such as a charge coupled
device (hereinafter referred to as a CCD).

An example of the conventional video signal
processing circuit of the single chip colour camerais
described with reference to FIG.7. FIG.7 shows a
system block diagram of a signal processing circuit
20 of the single chip colour camera which employs
the CCD. Due to incident light from a camera lens
{(not shown) an electric charge is generated and
accumulated in a CCD image sensor 12. The
accumulated electric charge is read out from the
CCD image sensor 12 responsive to a horizontal
driving pulse @H and a vertical driving pulse @V. The
read out accumulated charge is inputted to a sample
and hold circuit 13 in a form of CCD output gate
reset pulse @R of approximately 0.6 volts p-p being
superposed with a video signal of approximately 0.1
volt p-p. The sample and hold circuit 13 transforms
the CCD output gate reset pulse R superimposed
with the video signal into a continuous signal and
supplies the continuous signal to an automatic gain
control circuit (hereinafter referred to as an AGC
circuit) 14. The AGC circuit 14 has a variable gain of 0
to 9 dB for example, and operates so that when an
iris within the single chip colour camera is opened,
the AGC circuit 14 adjusts the video signal input
therein to a suitable level, and supplies the video
signal subjected to the adjustment to low pass filters
(hereinafter referred to as LPF) 15 and 16, and a
band pass filter (hereinafter referred to as BPF) 17.

An explanation is now given of an operation of
processing a luminance signal from the video signal.
The LPF 15 has a cut-off frequency of approximately
3.2 MHz, and accordingly a luminance signal Yy is
obtained by the LPF 15. In addition, a horizontal
resolution of up to approximately 270 lines can be
determined by the LPF 15. At a following stage, an
equalizer 24 compensates a time difference between
the luminance signal Yu and a colour signal which is
separately processed from the video signal as
described later and thus adds a time delay of
approximately 0.4 usec to the luminance signal Y.
Next, a clamping circuit 25 determines a set-up value
of the luminance signal, and thereafter a gamma
compensation circuit 26 determines a y characteris-
tic, that is a y value, for determining an output
characteristic of the luminance signal. The y charac-
teristic of the signal obtained from the CCD image
sensor 12 is such that vy is approximately equal to 1.
However, the gamma compensation circuit 26 is
designed to perform a compensation so as to obtain
a gamma value of 0.45, and therefore compensates
the luminance signal Yu output from the single chip
colour camera to the gamma value of 0.45. Following
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the gamma compensation circuit 26, a trap circuit 31
removes a cross-talk component of a colour signal
of 3.97 MHz from the luminance signal Yu, and
thereafter supplies the fuminance signal Yy to a
delay circuit 32 and an operational circuit 33. A
horizontal contour compensation signal for compen-
sating a horizontal contour of the luminance signal
Yu is produced through the delay circuit 32 and a
differential amplifier accommodated in the oper-
ational circuit 33. The operational circuit 33 adds the
contour compensation signal to the luminance signal
Yu and thereafter outputs the luminance signal Yu to
an adder 37. Further, a vertical contour compensa-
tion signal is produced from a luminance signal Y.
which is obtained through the LPF 16 which has a
cut-off frequency at approximately 0.8 MHz. The
luminance signal Y. is subjected to a similar process
to that described above for the luminance signal Yu
with respect to a clamping circuit 34, a gamma
compensation circuit 27, a delay circuit 35, and an
operational circuit 36. Thus, the vertical contour
compensation signal which is added to the lumin-
ance signal Y. is outputted to the adder 37.

Next, a description is given of an operation of
processing the colour signal in the conventional
video sighal processing circuit. The video signal is
supplied from the AGC circuit 14 to the BPF 17
which has a band width of 3.97 + 1 MHz and thereby
extracts a signal from the video signal. This
extracted signal is supplied to and detected by a
synchronous detector (hereinafter referred to as a
detector) 18 and as a result, a colour difference
signal is obtained. The colour difference signal has
values of 2R-G and 2B-G, where R denotes a red
primary colour signal, B denotes a blue primary
colour signal and G denotes a green primary colour
signal. The colour difference signal alternates bet-
ween the values 2R-G and 2B-G for every one
scanning line and is a line sequential colour
difference signal. The line sequential colour dif-
ference signal is subjected to a band limitation to 0.8
MHz in a LPF 19. Thereafter the luminance signal Y.
supplied from the LPF 16 is added to the line
sequential colour difference signal in an adder 21. As
a result, the green signal G is cancelled out from the
line sequential colour difference signal having the
values 2R-G and 2B-G, so that a line sequential
colour signal having values of 2R and 2B is outputted
from the adder 21. Next, white balance gain control
amplifiers (hereinafter referred to as a white balance
GCA) 22 and 23 determine a set-up value and a white
balance of the primary colour signals R and B.
Thereafter, the primary colour signals R and B are
subjected to a gamma compensation in respective
gamma compensation circuits 28 and 29 and then
are supplied to respective colour difference signal
circuits (subtracting circuit) 38 and 39. The lumin-
ance signal Y. from the gamma compensation circuit
27 is supplied to both of the colour difference signat
circuits 38 and 39 so that line sequential colour
difference signals R-Y\./B-Y. are produced there-
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from and supplied to a sequential-to-simultaneous
conversion circuit 49. The sequential-to-simulta-
neous conversion circuit comprises a switching
circuit 41, a delay circuit 44 which delays the
sequential colour difference signal by one horizontal
scanning interval, and switching circuits 42 and 43.
The line sequential colour difference signals R-Yy/
B-YL are supplied to the switching circuit 41 which
switches for every one scanning line and thereby
obtains a continuous line sequential colour dif-
ference signal. Thereafter, two line sequential colour
difference signals R-YL/B-YL_ are formed such that
one of the line sequential colour difference signals
R-Y./B-YL is delayed by the delay circuit 44 by one
horizontal scanning interval. Next, the switching
circuits 42 and 43 perform switching operations so
as to convert the two line sequential colour
difference signals R-YL./B-YL into two colour dif-
ference signals R-YL and B-YL which occur simulta-
neously for each horizontal scanning interval of 1H.
The colour difference signals R-Yi and B-Y. from the
sequential-to-simultaneous conversion circuit 49 are
supplied to an encoder 45 where a balanced
modulation is carried out on the respective colour
subcarriers with the colour difference signals R-YL
and B-YL respectively and the balanced modulated
signals are mixed together. Thus, a chroma signal is
outputted from the encoder 45. In the case of the
NTSC system for example, the chroma signal has a
frequency of 3.58 MHz.

However, the conventional CCD single chip colour
camera does not have a construction so as o
compensate by electrical means an error in lumin-
ance composition, and instead performs the com-
pensation for the error in luminance composition by
an optical construction. That is, the error in lumin-
ance composition is compensated by mounting a
colour temperature conversion filter (an optical
filter) for compensating for a change in colour
temperature in front of the camera lens.

In general, the colour camera is adjusted by taking
a reference object which is illuminated with a
predetermined colour temperature of 3200 K for
example. However, when taking an arbitrary picked
object which is illuminated by light of a different
colour temperature it is necessary to adjust the
colour camera in order to obtain the predetermined
colour temperature. There is a method of performing
the adjustment optically by mounting a colour
temperature conversion filter in front of the .camera
lens so as to convert the different colour tempera-
ture to 3200 K. This method for adjusting the colour
temperature with respect to the conventional circuit
by using the optical filter is beneficial in that the error
in luminance is reduced. However, the use of the
optical filter results in an increased weight of the
colour camera and is a hindrance to manipulate a
colour camera that should be compact and light in
weight.

SUMMARY OF THE INVENTION

Accordingly, it is a general object of the present
invention to provide a novel and useful video signal
processing circuit of a single chip colour camera in
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which the disadvantages of the conventional video
signal processing circuit of the colour camera have
been eliminated.

A more specific object of the present invention is
to provide a video signal processing circuit of a
single chip colour camera having a luminance error
detection circuit which contains colour temperature
detection means and which determines a compen-
sation signal for compensating an error in luminance
by an output signal from the colour temperature
detection means.

The above objects and features of the present
invention can be achieved by a video signal
processing circuit of a single chip colour camera
comprising a colour separation filter for performing a
colour separation on incident light passing there-
through so as to output colour separated light, a
solid state pickup device for outputting a video
signal in response to the colour separated light
passed through said colour separation filter and
projected thereto, main circuit means for generating
a first luminance signal, a second luminance signal, a
first colour difference signal and a second colour
difference signal from said video signal, compensat-
ing signal generating means for obtaining a compen-
sation signal from said first and second colour
difference signals, operational means for applying
said compensation signal to said first luminance
signal, and colour temperature detection means for
detecting a colour temperature of the incident light
and outputting a DC control voltage so as to
determine said compensation signal.

Other objects, features and advantages of the
present invention will become apparent from the
following detailed description when read in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a system block diagram of a main
part of a video signal processing circuit of a
single chip colour camera of the present
invention;

FIG.2 is a system block diagram of a
luminance error compensation circuit which
constitutes the circuit of the present invention;

FiIG.3 is a system block diagram of an image
pickup system conforming to an NTSC system;

FIG.4 is a diagram for explaining the principle
of operation of an example of a colour filter for a
single chip colour camera to which the present
invention is applied;

FIG.5 is a graph showing a non-linear input/
output characteristic of a non-linear circuit
within the luminance error compensation circuit
of the present invention;

FIG.6 is a system block diagram of a second
embodiment of the circuit of the present
invention;

FIG.7 is a system block diagram of the
conventional signal processing circuit of the
single chip colour camera;

FIG.8 is a graph showing a conversion
characteristic of a colour temperature detection
circuit which detects a colour temperature and
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outputs a DC control voltage in accordance
with the colour temperature; and

FIG.9 is a graph showing a control character-
istic of a DC control circuit which is controlled
by the DC control voltage output by the colour
temperature detection circuit.

DETAILED DESCRIPTION

A description is now given of an embodiment of a
video signal processing circuit of a single chip colour
camera of the present invention with reference to
FIG.1. FIG.1 is a system block diagram of a main part
of the video processing circuit of the single chip
colour camera of the present invention. The main
part comprises a colour filter 11, a CCD image
sensor 12, and a main circuit 30. In FIG.1, those parts
which are the same as those parts in FIG.7 are given
the same designations and a description thereof will
be omitted.

First, a description is given of a single chip colour
camera (hereinafter referred to as a colour camera)
conforming to a complementary colour difference
line sequential system. The camera conforming to
this system uses only one CCD image sensor 12,
The colour separation filter 11 is placed in front of
the CCD image sensor 12 and performs colour
separation on light passing therethrough. As shown
in FIG.4, the colour separation filter 11 is con-
structed by colour elements of four colours which
are Mg (magenta), G (green), Ye (yellow), and Cy
{(cyan). The CCD image sensor 12 has a photodiode
(not shown) positioned behind each of the colour
elements. Due to the light of one of the colours Mg,
G. Ye, and Cy that is passed through the respective
colour element, accumulated charges are generated
in the photodiodes. Next the video signal processing
circuit performs an interlacing operation whereby
the accumulated charges are read out from the
photodiodes for every one field of a picture frame. In
detail, as shown in FIG4, in a field A the video
processing circuit reads an accumulation signal
corresponding to the accumulated charges of two
vertically adjacent picture elements in an n th line
and after reading out the n th line, reads the n+1 th
line. After reading out the field A in this manner, the
video processing circuit reads a field B in a similar
way to that for the field A. However the reading of
lines in the field B is deviated from the respective
lines read in the field A by one row of picture
elements as shown in FIG.4. When the video signal
processing circuit reads the picture elements in a
horizontal direction in FIG.4 signals of a combination
(Ye + Mg) and another combination (Cy + G) are
produced alternately in the n th line, and signals of
(Ye + G) and {Cy + Mg} are produced alternately in
the n+1 th line.

In this manner video signal components S, and
Sn+1 are outputted for each of the fields A and B
from the gamma compensation circuits 26 and 27.
The video signal component S, is made up of a
luminance signal component and a modulated
colour difference signal and is expressed as follows:
Sh = Yn + Cpsinot + e
where Y» denotes the luminance signal
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Chdenotes a modulated signal component of the
modulated colour difference signal, and

o denotes the angular frequency by which the colour
element pairs are read

The video signal component S, is similarly ex-
pressed by:

Sn+1 = Yn+1 + Casinot + ...

Further, the luminance signal components Y, and
Yn+1 for each of the lines are expressed as follows:
Yn = (Ye + Mg) + (Cy + G)
= [(R+G) + (R+B)] + [(B+G) + G]
=2R + 3G + 2B (1)

Yn+1 = {Ye + G) + (Cy + Mg)
= [(R+G) + G] + [(B+G) + (R+B)]
=2R+ 3G +2B (2

Also, the modulated signal components C, and
Cn-1 for each of the lines are expressed as follows:
Ch = (Ye + Mg)-(Cy + G)

= 2R-G (3)
Cn+1 = (Cy + Mg)-(Ye + G)
= 2B-G (4)

Thus, it can be seen from equations (1) and (2) that
the luminance signal components of the n th line and
the n+1 th line are identical, and it is possible to
obtain the luminance signals just by passing the
luminance signal components through LPF filters 15
and 16

However, the proportion of the primary colour
components in the luminance signal differ from that
of the luminance signal conforming to the NTSC
system. A luminance signal Y of the NTSC system is
expressed as follows:

Y =0.30R + 059G + 0.11B  (5)

Therefore there exists a luminance error between
the luminance signal of the NTSC system and the
luminance signal outputted from the respective
gamma compensation circuits 26 and 27 in FIG.1.
Further, the construction of the video processing
circuit of the present invention is such that it is not
possible to obtain unmixed primary colour signals by
the use of the colour separation filter 11 having the
colour picture element array as shown in FIG.4.
Because of this, it is not possible to construct an
ideal NTSC image pick-up system of the colour
camera which as shown in FIG.3 produces the
luminance signal Y from the primary colour signals
(components) R, G and B by a matrix circuit 46. As a
result it is necessary to carry out a compensation on
the luminance signals described in equations {1) and
{2) in order to obtain the iuminance signal Y.

A further description is now given of a construc-
tion and operation of the video signal processing
circuit of a colour camera of the present invention
with reference to FIG.1 whereby the above problems
are solved. A luminance signal Y. from the LPF 16 is
amplified to a suitable level by an amplifier 47 and
thereafter is supplied to an adder 21. The adder 21
adds a colour difference signal supplied from a
synchronous detector 18 with the luminance signal
YL to thus produce primary colour signals R and B.
The primary colour signals R and B are supplied to a
colour difference signal circuit 39 through a white
balance GCA circuit 48 and a gamma compensation
circuit 28 respectively. The luminance signal Y. from
the LPF 16 is also supplied to the colour difference
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signal circuit 39 through the gamma compensation
circuit 27. Thus, the colour difference signal circuit
39 subtracts the Iluminance signal Y. from the
primary colour signals R and B supplied thereto, and
thereafter supplies the line sequential colour dif-
ference signals R-YL/B-YL to a sequential-to-simul-
taneous conversion circuit 49. The sequential-to-
simultaneous conversion circuit 49 converts the line
sequential colour difference signals R-Y./B-YL into
the colour difference signals R-YL and B-YL which
occur simultaneously for each horizontal scanning
interval of 1H, and thus outputs the colour difference
signals R-YL and B-Y. from respective output
terminals.

In the present embodiment, the white balance
GCA circuit 48 in FIG.1 corresponds to a combina-
tion of the white balance GCA circuits 22 and 23 of
the conventional circuit in FIG.7. Also, the sequen-
tial-to-simultaneous conversion circuit 49 in FIG.1
corresponds to a combination of the switching
circuits 41, 42, 43 and the delay circuit 44 in FIG.7.

As may be understood from FiG.1, the construc-
tion of the video processing circuit of the present
invention is such that it is not possible to obtain
unmixed primary colour signals by the use of the
colour separation filter 11. Because of this, it is not
possible to construct an ideal NTSC image pick-up
system for the colour camera which as shown in
FIG.3 passes the primary colour signals R and B
through respective white balance GCA circuits 22
and 23 so so as to balance the levels of the primary
colour signals R and B with respect to the level of the
primary colour signal G for a given colour image
being picked up, and passes the primary colour
signals R, G, and B through respective gamma
compensation circuits 27, 28, and 29 and a Y matrix
46 so as to produce the luminance signal Y which is
in conformance with the NTSC system. For this
reason, in the present embodiment shown in FIG.1 it
is necessary to carry out a compensation on
luminance signals described in equations (1) and (2)
in order to obtain the luminance signal Y described
in equation (5). Further, for a complete colour image,
appropriate amount of hue, saturation and lumin-
ance are required. If the luminance level is changed,
then the brightness of colour processed by the
circuit in FIG.1 is changed even if the hue and the
saturation remain unchanged. For example, a light
blue colour has a different brightness than a dark
biue colour. Therefore, because the Iuminance
signal produced by the circuit of the present
embodiment is different from the luminance signal Y
in conformance with the NTSC system, it is necess-
ary to change the brightness of the colour being
processed, back to the brightness of the original
colour by performing a luminance compensation.

Next, a description is given of a luminance error
compensation circuit 40 which constitutes an essen-
tial part of the present invention with reference to
FIG.2. When comparing the luminance signal de-
scribed in equation (1) with the luminance signal Y
conforming to the NTSC system described in
equation (5), the proporticn of the primary colour
signal R is lower and the proportion of the primary
colour B is higher than the respective proportions in
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the luminance signal Y. Accordingly it is necessary
to perform a luminance compensation in which the
proportion of the primary colour signal R is in-
creased and the proportion of the primary colour
signal B is decreased so as to obtain the proportions
of the primary colour signals R, G and B shown in
equation (5). The luminance compensation is per-
formed as follows. The colour difference signals
R-YL and B-Y. are supplied from the respective
output terminals of the sequential-to-simultaneous
conversion circuit 49 in FIG.1 to a subtractor 51 as
shown in FIG.2. The subtractor 51 performs the
following subtraction on the colour difference sig-
nals R-YL and B-Y.:

(R-YL) -(B-YL} = R-B  (6)

Thus, the subtractor 51 supplies a difference signal
R-B to a non-linear circuit 52. An output signal from
the non-linear circuit 52 is supplied to an adder 59 as
a compensation signal C through a known DC
control circuit 56. The adder 59 adds the compensa-
tion signal C to a luminance signal Yw which is
supplied from the gamma compensation circuit 26 in
FIG.1, and thus outputs a luminance signal Y.’ which
is expressed as follows:

Yo = 2R +3G + 2B + o(R-B)

= (2+a)R + 3G + (2-a)B (7)

where a variable o is a compensation amount
produced by the DC control circuit 56. The DC
control circuit has a control characteristic as shown
in FIG.9 such that its gain which is proportional {o
the variable o increases in proportion to an increase
of a DC control voltage supplied to the DC control
circuit 56 from a known colour temperature detec-
tion circuit 55. The colour temperature detection
circuit 55 detects the colour temperature of the light
from the object (not shown) to be picked up by the
CCD image sensor 12 and produces the DC voltage
based on the detected colour temperature. Thus the
variable o is a compensation amount which is
controlled by the DC control voltage from the colour
temperature detection circuit 55 in accordance with
a colour temperature conversion. As a result, a D.C.
control voltage verses colour temperature charac-
teristic as shown in FIG.8 is obtained regarding the
colour temperature detection circuit 55. That is, as
the colour temperature of the incident light detected
by the colour temperature circuit 55 increases, a
proportional increase occurs in the level of the D.C.
control voltage supplied to the D.C. conirol circuit
56.

Further, with the image pick-up system of the
present invention, generation of a false colour signal
may occur when picking up an achromatic colour
object. If this is the case, when an output signal R-B
from the subtractor 51 is added to the luminance
signal Yw as it is, the false colour signal results in a
false luminance signal and thus deteriorates the
picture quality. Accordingly, in order to eliminate the
false colour signal, the output signal R-B from the
subtractor 51 is passed through the non-linear
circuit 52. The non-linear circuit has an input/output
characteristic as shown in FIG.5. In FIG.5, a portion
of the output signal R-B which is within a range
defined by a false colour signal eliminating region A
is eliminated from the output signal. The false colour



9 EP 0308 252 A2 10

signal eliminating region A corresponds to a clip
quantity set by the non-linear circuit 52. The
non-linear circuit 52 sets the clip quantity in
accordance with a DC voltage applied thereto to
thus eliminate the false colour colour signal from the
difference signal R-B. On the other hand, portions of
the difference signal R-B which have a level less than
the range defined by the false colour signal
eliminating region A are passed through as indicated
in the difference signal passing region B1 so that a
negative level of an output signal increases in
proportion to a negative level of the input difference
signal R-B. Also, portions of the difference signal
R-B which have a level greater this range are passed
through as indicated in the difference signal passing
region Bz so that the level of the output signal
increases in proportion to the level of the input
difference signal R-B. Thus a signal which has not
been eliminated by the set clip quantity is added to
the luminance signal Yw as the compensation signal
C through the DC control circuit 56.

A description will now be given of a second
embodiment of the video signal processing circuit of
the colour camera of the present invention with
reference to FIG.6. In FIG.6, those poriions which
have the same construction as those in FIG.2 are
given the same designations and a description
thereof is omitted. The circuit of the second
embodiment has a characteristic such that it is
possible to further increase the accuracy of the
compensation. That is, in the present embodiment
the construction of the detecting portion of a
luminance error compensation circuit 50 is different
from that of the luminance error compensating
circuit 40 in FIG.2 in that it separately detects the
signals R and B which are obtained by adding the
signal Y. from the gamma compensation circuit 27 of
FIG.1 to each of the signals R-Y. and B-Y. in adders
60 and 61 respectively. Thereafter the primary colour
signals R and B are separately compensated in
respective non-linear circuits 52A and 52B. In this
manner, the degree of freedom in the compensation
Is increased. Further, a microcomputer 62 subjects a
detection signal from the colour temperature detec-
tion circuit 55 to an analog-to-digital conversion. In
response to the A/D converted detection signal, the
microcomputer 62 reads out a pair of appropriate
compensation values from stored data in a ROM
thereof, which are predetermined in correspond-
ence with detected various colour temperatures,
then performs a digital-to-analog conversion on the
compensation values, and applies the compensation
values to DC control circuits 56A and 56B respec-
tively. Thus, the microcomputer 62 can compensate
each of the colour signals in accordance with the
colour temperature of the object. The DC control
circuits 56A and 56B output respective compensa-
tion signals C1 and C2 to an operational circuit 63.
The operational circuit 63 adds the compensation
signal C1 to and subtracts the compensation signal
C2 from the luminance signal Yw supplied from the
gamma compensation circuit 26 in FIG.1 and thus
outputs a luminance signal Yw'

As a result, the video signal processing circuit of
the colour camera of the present invention is
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advantageous in that it is possible to decrease the
size and weight of the entire camera and to realize a
high performance at a low cost for the reason that
the circuit arrangement of the present invention can
be easily made in an integrated circuit chip.

The present invention is not limited to the
embodiments described above, and various vari-
ations and modifications may be made without
departing from the scope of the present invention.

Claims

1. A video signal processing circuit of a single
chip colour camera comprising:

a colour separation filter (11) for performing a
colour separation on incident light passing
therethrough so as to output colour separated
light;

a solid state pickup device (12) for outputting a
video signal in response to the colour separ-
ated light passed through said colour separ-
ation filter and projected thereto;

main circuit means (30) for generating a first
luminance signal (Yw), a second luminance
signal (YL), a first colour difference signal (R-Y.)
and a second colour difference signal (B-YL.)
from said video signal;

said video signal processing circuit charac-
terized in that there is further provided and a
luminance error compensation means (40, 50)
for compensating a luminance error in said first
luminance signal based on a colour tempera-
ture of the incident light detected thereby.

2. A video signal processing circuit as
claimed in Claim 1 characterized in that said
luminance error compensation means com-
prises false colour signal suppressing means
(64) for suppressing a false colour signal
included in said first and second colour dif-
ference signals, compensation signal genera-
ting means (65) for detecting the colour
temperature of the incident light and generating
in accordance with the detected colour tem-
perature a compensation signal (C) from a
signal output from said false colour signal
suppressing means, and adding means (59) for
adding said compensation signal to said first
luminance signal to produce an output lumin-
ance signal (Yw/').

3. A video signal processing circuit of a single
chip colour camera as claimed in claim 2
characterized in that said false colour signal
suppressing means comprises subtracting
means {51) for subtracting said second colour
difference signal from said first colour dif-
ference signal and outputting a difference
signal (R-B), and a non-linear circuit (52) for
clipping the false colour signal from the dif-
ference signal supplied thereto; and that said
compensation signal generating means com-
prises a DC contro! circuit (56) for applying a
compensation value (a) to the signal input from
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said non-linear circuit and outputting the com-
pensation signal to said adding means, and a
colour temperature detection circuit (55) for
detecting the colour temperature of the incident
light and outputting a DC controt voltage to said
DC control circuit based on the detected colour
temperature so as to determine said compen-
sation value to the compensation signal.

4. A video signal generating circuit as claimed
in Claim 1 characterized in that said luminance
error compensation means comprises false
colour signal suppressing means (66) for
removing first and second false colour signals
from said first and second colour difference
signals, compensation signal generating means
(67) for detecting the colour temperature of the
incident light and generating respective com-
pensation signals (C4, C2), in accordance with
the detected colour temperature, from first and
second signals outputied from said false colour
signal suppressing means, and operational
means (63) for adding said first comperisation
signal to and subtracting said second compen-
sation signal from said first luminance signal to
produce an output luminance signal (Yw').

5. A video signal processing circuit as
claimed in Claim 4 characterized in that said
false colour signal suppressing means com-
prises first and second adding means (60, 61)
for adding said second luminance signal (YL) to
said first and second colour difference signals
(R-YL, B-YL) respectively and producing first
and second primary colour signals (R, B)
respectively, and first and second non-linear
circuits (52A, 52B) for removing said first and
second false colour signals from said first and
second primary colour signals; and that said
compensation signal generating means com-
prises first and second DC control circuits (56A,
56B) for applying first and second compensa-
tion values to the first and second colour
difference signals from which said first and
second false colour signals are removed and
which are inputted from said first and second
non-linear circuits and outputting said compen-
sation signals (C1, Cz) respectively to- said
operational means (63), and colour temperature
detection means (68) for detecting the colour
temperature of the incident light and outputting
first and second DC control voltages to said
first and second DC control circuits based on
the detected colour temperature so as to
determine said first and second compensation
values to said first and second compensation
signals.

6. A video signal processing circuit as
claimed in Claim 5 characterized in that said
colour temperature detection means (68) com-
prises a colour temperature detection circuit
(55) for detecting the colour temperature of the
incident light, and a microcomputer (62) which
is supplied with a colour temperature detection
signal from said colour temperature detection
circuit and outputs the first and second DC
control voltages to said first and second DC
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control circuits in order to determine said first
and second compensation values.

7. A video signal processing circuit as
claimed in claim 1 characterized in that said
main circuit means comprises a luminance
signal processing portion and a colour signal
processing portion; said luminance signal pro-
cessing portion made up of a first low pass filter
(15) for producing said first luminance signal, a
first gamma compensation circuit (26) for
performing a gamma compensation on said first
luminance signal outputted from said first low
pass filter and outputting said first luminance
signal, a second low pass filter (16) for
producing said second luminance signal from
said video signal, a second gamma compensa-
tion circuit (27) for performing a gamma
compensation on said second luminance signal
outputted from said second low pass filter, and
an amplifier (47) for amplifying said second
luminance signal supplied from said second low
pass filter; and said colour signal processing
portion made up of a band pass filter (17) which
extracts a signal from said video signal, a
synchronous detector (18) which is supplied
with the signal from said band pass filter and
outputs a colour difference signal, an adder (21)
for adding said second luminance signal from
said amplifier to said colour difference signal
and outputting first and second primary colour
signals (R, B), a white balance gain control
circuit {(48) for determining a white balance and
a set-up value of said first and second primary
colour signals, a third gamma compensation
circuit (28) for performing a gamma compensa-
tion on said first and second primary colour
signals from said white balance gain control
circuit, a subtractor {39) for subtracting said
second luminance signal supplied from said
second gamma compensation circuit from said
first and second primary colour signals and
outputting first and second line sequential
colour difference signals (R-YL/B-YL), and a
sequential-to-simultaneous conversion circuit
for converting said first and second line se-
quential colour difference signals into first and
second colour difference signals (R-YL, B-YL).

8. A video signal processing circuit as
claimed in Claim 3 characterized in that said
non-linear circuit removes a portion of the
difference signal that is less than a predeter-
mined magnitude, and passes remainders of
the difference signal which are greater than the
predetermined magnitude, and that said control
temperature detection circuit outputs the DG
control voltage with a level proportional to the
detected colour temperature of the incident
light, and that said DC control circuit has a gain
which is proportional to the DC control voltage;
said compensation value being proportional to
said gain.

9. A video signal processing circuit as
claimed in Claim 5 characterized in that said first
and second non-linear circuits remove respec-
tive portions of the first and second primary
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colour signals that are less than a predeter-
mined magnitude, and pass respective remain-
ders of the first and second primary colour
signals that are greater than the predetermined
magnitude.

10. A video signal processing circuit as
claimed in any of Claims 5 and 6 characterized
in that said colour temperature detection circuit
outputs the colour temperature detection signal
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at a level proportional to the detected colour
temperature of the incident light, and that said
first and second DC control circuits respec-
tively have first and second gains which are
proportional respectively to the first and second
DC control voltages; said first and second
compensation values being proportional re-
spectively to said first and second gains.
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